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Aim of the study: Thermoablation of 
metastatic lesions in the liver is very 
commonplace. At present there are 3 es- 
sential techniques of access to carry out 
the procedure: open surgery, percuta- 
neous technique and laparoscopic 
method. Percutaneous thermoablation is 
criticised due to the possible lack of rad- 
icalism. On the other hand, thermoab- 
lation during open surgery is a big pe- 
rioperative trauma for the patient. The 
laparoscopic technique seems to be 
a compromise between the aforemen- 
tioned techniques. The aim of this study 
was to present the technique and pre- 
liminary results of thermoablation of the 
liver carried out by means of the la- 
paroscopic technique. 
Material and methods: taparoscopic 
thermoablation was carried out in 4 pa- 
tients with colorectal cancer metas- 
tases to the liver. In order to precisely lo- 
cate the tumour and guarantee radi- 
calism of the surgery, laparoscopic probe 
ultrasonography was carried out during 
the procedure. 

Results: All the patients underwent the 
procedure without any difficulties. All the 
patients left the hospital department as 
soon as 3 or 4 days after the surgery. This 
was about 7 days earlier in comparison 
with the open surgery procedure, which 
had been carried out before. The patients 
required a supply of analgesics only dur- 
ing the first 48 hours - non-steroid 
anti-inflammatory drugs, which made 
a substantial difference between them 
and the patients treated with the open 
surgical technique. Thanks to the lapa- 
roscopic ultrasound technique one patient 
had an additional lesion located, which 
had not been described in preoperative 
examinations. 

Conclusions: In combination with ultra- 
sonography, laparoscopic access, which 
does not have a very invasive character, 
seems to be relatively simple and ef- 
fective to carry out the procedure of ther- 
moablation. 

Key words: laparoscopy, thermoabla- 
tion, liver metastases. 
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Introduction 

Colorectal cancer is the most frequent malignant cancer of the alimenta- 
ry tract. In spite of early detection programmes there are still about 15-20% 
of patients who report for treatment at stage IV of the neoplastic disease. In 
a group of patients with the diagnosis of colorectal cancer as many as 40-50% 
ofthem develop metastases within the liverduringthe natural process of dis- 
ease progression [1-3]. The treatment of patients with colorectal cancer metas- 
tases to the liver is a multidisciplinary procedure, where one of the elements 
is surgical destruction or resection. Surgical resection of a lesion in the liver 
is a voluntary procedure in patients with surgical metastasis of colorectal can- 
cer, which gives a chance for recovery However, only 10-20% of patients may 
be qualified for potentially therapeutic resection due to the number of lesions, 
their size, location in the hepatic parenchyma, chronic liver disease as well 
as concomitant diseases [2, 3]. If no treatment is applied, the average survival 
time for patients with metastases in the liver is about 5-6 months, where the 
cause of death is usually failure of the organ [1]. An alternative to resection 
of the liver, especially in the situations discussed above, is the application of 
methods of thermal destruction of metastases (radiofrequency ablation - RFA) 
with simultaneous conservation of the remaining healthy hepatic parenchy- 
ma. The methods enable better results of treatment applied to patients. In 
the case of RFA the tissue is destroyed through the application of tempera- 
ture reaching 90-100°C. Protein denaturation and coagulative necrosis are the 
effects. Thermoablation can also be carried out with the application of different 
accesses. They range from the access during laparotomy, which is the most 
intrusive for the patient, through the application of laparoscopy in order to 
carry out percutaneous thermoablation controlled by ultrasound, computed 
tomography or magnetic resonance [4-8]. For the time being there is still 
a lot of controversy concerningthe application of thermoablation techniques 
in the treatment of metastases to the liver. The vast majority of the available 
literature consists of retrospective studies, usually from one centre, which in- 
dicate that thermoablation produces worse results than surgical resection [9]. 
RFA supporters point to the fact that worse results are the effect of specific 
qualification of patients, i.e. those who cannot be qualified for resection due 
to progression of the disease or their general state [9]. 

Percutaneous thermoablation is criticised due to the possible lack of rad- 
icalism. On the other hand, thermoablation during open surgery means strong 
perioperative trauma for the patient. The laparoscopic technique enables min- 
imisation of the surgery and the simultaneous possibility of direct visualisa- 
tion of the liver, and intraoperative ultrasonography with the application of 
the laparoscopic head enables better visualisation not only of the liver but also 
of the entire peritoneal space [10, 11]. 
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Table 1. Characteristics of patients and the hepatic focal lesions treated with RFA 





Age 


Primary tumor 


Staging 


Adjuwant treatment 


Localisation and the size 
of tumor in liver parenchyma (CO 


1 


50 


Sigmo-rectal 


T3 N2 G2 


FOLFOX 4 X 6 


Seg. 6 - 18 X 12 mm 


2 


53 


Sigmoid colon 


T3 Nl G3 


FOLFOX 4 X 14 


Seg. 5-11 mm; Seg. 8-12 mm 


3 


54 


Sigmo-rectal 


T3 N2G2 


FOLFOX 4 X 12 


Seg. 4-28x21; Seg. 6-23x14; 
Seg. 5/6 - 18 mm 


4 


59 


Descending colon 


T2N1G1 


F0LF0X4 X 12 


Seg4b/3-29 X 28 mm j 



The aim of the study was to present our first experiences 
in the technique, evaluation of its efficacy and limitations 
to thermoablation of colorectal cancer metastases to the liv- 
er carried out by means of the laparoscopic technique. 

Material and methods 

The group of examinees consisted of four patients with 
the diagnosis of colorectal cancer. In the last 6 months they 
had been treated in the T' Department of Surgical Oncolo- 
gy and General Surgery, Greaterpoland Cancer Center. The 
diagnostics revealed synchronic metastases within the liv- 
er. In the beginningthe patients were qualified for resection 
of the primary lesion and later, after the final result of 
histopathological examination, neoadjuvant therapy was in- 
cluded. According to the recommendations of the clinical on- 
cologist, the treatment involved computed tomography of 
the abdominal cavity in order to assess the lesions within 
the liver. The patients whose lesions were reduced during 
chemotherapy, did not exceed 3 cm in diameter and were 
located peripherally were qualified for laparoscopic ther- 
moablation. Table 1 shows the characteristics of the research 
group. 

Three trocars (1x5 mm, 2 x 12 mm) were entered in gen- 
eral anaesthesia after the development of pneumoperitoneum 
to the level of 12 mm Hg. Two patients had another trocar 
installed due to the need of better visualisation of the op- 
erated place in the liver (Fig. 1). After accessing the liver the 
entire abdominal cavity was assessed in order to exclude 



spreading of the neoplastic process. Then the metastatic le- 
sions described in computed tomography were located by 
means of a laparoscopic ultrasound head (ultrasound ap- 
paratus from BK-Medical, Herlev, Denmark and 8666-RF la- 
paroscopic transducer) (Fig. 2). A thermoablation needle was 
entered percutaneously (needle 25 cm, appliance Cool-tip RF 
ablation system, Valleylab, Tyco Healthcare group, USA). Then 
the needle was centrally entered into the lesion under the 
guidance of an ultrasound probe through its working chan- 
nel or in the case of superficially located lesions the position 
of the needle was guided by ultrasound without using the 
working channel of the probe. Then the process of ther- 
moablation was carried out, which lasted 12 minutes for one 
puncture (Fig. 3). 

Results 

In all of the four patients the procedure was carried out 
without any difficulties and the described lesions were lo- 
cated within the liver. In three of the patients all the lesions 
underwent thermoablation from a single puncture. It turned 
out that in patient no. 4, who had a single tumour in seg- 
ment 4b, the lesion was largerthan the one described in CT 
Its diameter was 45 mm and it comprised the falciform lig- 
ament of the liver on one side and the wall of the gallblad- 
der on the other side. First the patient underwent laparoscopic 
resections of a fragment of the falciform ligament and gall- 
bladder. Thermoablation of the lesion was carried out from 
three separate punctures. Patient no. 1 had another lesion 




Fig. 1. Operating room setting and intraoperative field during Fig. 2. Laparoscopic ultrasonography demonstrating a solitary 

laparoscopic RFA procedure metastatic carcinoma 
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of 16 mm in diameter diagnosed in segment V by means of 
the ultrasound probe. Before thermoablation one of tlie pa- 
tients had peritoneal adhesions of the hepatic region removed 
after open cholecystectomy. 

The average operation time was 2 hours 20 minutes. In 
three patients the surgery did not last longer than 2 hours. 
The surgery on patient no. 2 lasted longer than 3 hours, which 
was caused by problems with appropriate visualisation and 
the actual process of thermoablation of the lesion located 
in segment VIII. All the patients had Redon drains removed 
within 24 hours after the surgery The average amount of the 
drained substance was 50 ml. All the patients were discharged 
from the hospital department as early as the third or 
fourth day after the surgery This was about 5 days earlier 
than in the case of open surgery, which was carried out be- 
fore. The patients required a supply of analgesics only dur- 
ing the first 48 hours. They received non-steroid anti-in- 
flammatory drugs, which made a substantial difference 
between them and patients treated by means of open surgery 
Duringthe perioperative course the patients underwent as- 
sessment of the marker CEA (carcinoembrionic antigen), 
which dropped to the normal level in all the patients. They 
also had a follow-up ultrasound of the abdominal cavity which 
confirmed efficacy of the surgery For further treatment the 
patients were qualified for continuation of chemotherapy or 
observation. 

Discussion 

Appropriate qualification for thermoablation continues to 
raise controversy At the moment there are no prospective 
randomised clinical studies comparingthe results of surgi- 
cal treatment of colorectal cancer metastases by means of 
resection and thermoablation. Hamill et at. made a retro- 
spective analysis of the results of treatment of potentially 
respective metastatic lesions of colorectal cancer to the liv- 
er by means of laparoscopic thermoablation. After another 
analysis of computed tomography images, from the patients 
who underwent laparoscopic thermoablation, a group of sub- 
jects who may have had a resection was selected. The results 
of treatment in the potentially resective group were as fol- 
lows: the average survival time of 4.25 years and 5-year sur- 
vival time of 48.7% whereas in the non-resective group the 
average survival time was 2.16 years and 5-year survival 
reached 18.4%. The survival time in the group of potential- 
ly resective patients who had laparoscopic thermoablation 
was comparable with the results achieved after resection of 
the liver (from 33% to 58% as described in the literature) [10]. 
Oshowo et al. presented similar results, where the 3-year sur- 
vival time of patients after resection of the liver was 55.4% 
as compared with 52.6% after thermoablation. The authors 
stress the need of further research which will unequivocal- 
ly define indications for potentially therapeutic thermoab- 
lation with comparable results to resection [12]. 

The literature on thermoablation of metastatic lesions of 
colorectal cancer in the liver by the American Society of Clin- 
ical Oncology (ASCO) comprises 245 full-text publications in 
the Medline database. An overview of it shows that no 
prospective randomised studies have been published on the 
subject. The available studies, both prospective and retro- 




Fig. 3. Radiofrequency needle ablation through laparoscopic ultra- 
sound 



spective, point to considerable discrepancy between obtained 
results: 5-year survival times between 14% and 55% and re- 
lapse after RFA between 3.6% and 60%. Above all, such con- 
siderable differences are related to the criteria of qualifica- 
tion of patients and experience in the procedure. The best 
therapeutic results are obtained when patients with one 
metastatic lesion are qualified. Worse or good results are ob- 
tained if there are no more than three lesions. Bad results 
are achieved in the case of more than three lesions. Only one 
report in world literature points to the fact that RFA may ex- 
tend the patient's total survival time if there are more than 
five lesions [9]. Similarly the biggest success in RFA concerns 
the group of patients where the diameter of the metastat- 
ic lesion in the liver does not exceed 3 cm. Most RFA appa- 
ratuses comprise the area of 4 cm. In the case of lesions 
whose diameter does not exceed 3 cm this guarantees a 5- 
10-mm margin of healthy parenchyma in the liver. If ther- 
moablation is applied as an alternative to resection, special 
attention should be paid to appropriate qualification of pa- 
tients with smaller lesions than 3 cm, located at the distance 
of at least 1 cm from the main bile ducts. Impairment of the 
main bile ducts entails a fatal complication, which narrows 
them down and leads to resulting consequences [5, 6, 9]. Pa- 
tients in our centre were qualified for laparoscopic ther- 
moablation on the basis of the aforementioned criteria. 

The most important stage during thermoablation is ap- 
propriate visualisation of the lesion and precise entering of the 
electrode. The success and efficacy of the surgery depend on 
it. In orderto visualise the lesion and carry out RFA the hepatic 
parenchyma can be accessed duringthe surgery - laparoto- 
my or laparoscopy Nevertheless, the least invasive method is 
percutaneous entering of needles under the control of ultra- 
sonography computed tomography or magnetic resonance. 
This technique is reserved for patients who cannot be qual- 
ified for general anaesthesia and/or who have numerous le- 
sions, which are not large. The main disadvantages of per- 
cutaneous access are difficulty in precise location of lesions 
and absence of possibility to monitor the whole process. 

In a comparison of the results of treatment and costs of 
hospitalisation of the patients who underwent percutaneous 
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thermoablation guided by computed tomography and la- 
paroscopy, it was observed that laparoscopy is the prefer- 
able access in patients with colorectal cancer metastases to 
the liver In the group of patients with colorectal cancer metas- 
tases who underwent computed tomography-controlled ther- 
moablation, in a month after the surgery the follow-up CT 
revealed absence of radicalism in a group of 12.5% of the pa- 
tients. On the other hand, in the group who underwent 
surgery with the laparoscopic technique, radicalism was con- 
firmed in all of the patients [11]. Furthermore, laparoscopy 
and laparotomy enable assessment of the whole abdomi- 
nal cavity for spread of the neoplastic process in the peri- 
toneum and location of metastases in other places. In our 
opinion laparoscopy is a good alternative to the intrusive la- 
parotomy and it gives a possibility to achieve much better 
results than in the percutaneous access. As Thaler et al. sug- 
gest, before a decision of surgical treatment of colorectal can- 
cer metastases to the liver, each patient should first undergo 
diagnostic laparoscopy with laparoscopic ultrasonography. 
In the analysis of 136 patients the application of laparoscopy 
changed the therapeutic decision during the surgery in 48%. 
Simultaneously, after initial assessment in 78 cases la- 
paroscopic thermoablation of metastatic lesions was carried 
out, whereas 26 patients underwent resection of the liver 
- 13 with laparoscopy and the other 13 from classical access 
[13]. It is important that patients with colorectal cancer metas- 
tases to the liver have appropriate diagnostics because it turns 
out that during laparotomy with intraoperative ultrasound 
assessment in 30% of cases there are metastases identified 
in the liver, which were not earlier visible in imaging exam- 
inations [14, 15]. In the presented material the whole ab- 
dominal cavity was assessed duringthe surgery, which en- 
abled exclusion of the presence of neoplastic disease 
outside the hepatic tissue. In the presented group in one pa- 
tient the laparoscopic ultrasound probe revealed an additional 
lesion, which had not been described before the surgery. It 
was also subjected to thermoablation. 

Laparoscopic thermoablation of lesions in the liver has 
some limitations and the technique cannot be applied to all 
patients [6, 8, 16-18]. The first limitation described in the lit- 
erature is the presence of massive adhesions within the ab- 
dominal cavity, which make access to the liver difficult. The 
vast majority of patients qualified for laparoscopic ther- 
moablation have undergone resection of the colon or rectal 
cancer before. Some of those patients have been operated 
on due to metastases to the liver. Both of the operations are 
responsible for the development of adhesions. Releasing ad- 
hesions in order to gain free access to the liver carries high- 
er risk of causing damage to other organs of the abdominal 
cavity, especially the intestine, and extends the surgery time 
[17]. In the presented material, when trocars were placed, ad- 
hesions were observed only after open resection of the gall- 
bladder. They did not cause a serious problem and were re- 
sected by means of the laparoscopic technique. However, 
there were massive adhesions in the location after the col- 
orectal surgery. In our group all the patients had cancer in 
the left half of the colorectum. The second limitation to the 
application of laparoscopic thermoablation is the number and 
location of lesions. In the case of larger tumours and diffi- 
cult locations thermoablation during laparotomy provides 



more accurate and safer access. However, it depends on the 
surgeon's subjective opinion. At the moment there are no 
unequivocal guidelines which would specify the group of pa- 
tients who would benefit more from thermoablation during 
laparotomy rather than laparoscopy [5, 6, 8, 16-18]. As Ku- 
laylat suggests, smaller lesions of 1-3 cm in diameter, 
which are located superficially or peripherally, should be qual- 
ified for laparoscopic thermoablation. In the case of larger 
lesions or those located deep in the hepatic parenchyma, ther- 
moablation from access during laparotomy seems to be bet- 
ter [4]. In an overview of the literature on thermoablation the 
ASCO reports the fact that one of the problems that needs 
to be explained by means of randomised clinical studies is 
the definition of appropriate qualification for a specific tech- 
nique of thermoablation: percutaneous, laparoscopic or dur- 
ing laparotomy [9]. 

In our opinion, in the case of patients with colorectal can- 
cer metastases to the liver, the presented technique is a good 
alternative to thermoablation carried out with the open 
method. It is importantthat patients are appropriately qual- 
ified for the laparoscopic procedure and it is necessary to have 
experience in this type of surgery On the basis of experience 
in the open method of the procedure and the example of the 
patients we have presented above, we think that the la- 
paroscopic technique is a safe and relatively simple proce- 
dure for a surgeon who applies laparoscopic techniques. In 
comparison with open surgery the noticeable elements are 
much shorter time of hospitalisation and recovery to phys- 
ical activity It is necessary to carry out many more operations 
in order to specify significant limitations to these techniques. 
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